HIGHLIGHTS
The effects of UFA on CRF in patients with
HFpEF are unknown.
In 
SUMMARY
Heart failure with preserved ejection fraction (HFpEF) is associated with obesity and, indirectly, with unhealthy diet. The role of dietary components in HFpEF is, however, largely unknown. In this study, the authors showed that in obese HFpEF patients, consumption of unsaturated fatty acids (UFA), was associated with better cardiorespiratory fitness, and UFA consumption correlated with better diastolic function and with greater fat-free mass. Similarly, mice fed with a high-fat diet rich in UFA and low in sugars had preserved myocardial function and reduced weight gain. Randomized clinical trials increasing dietary UFA consumption and reducing sugar consumption are warranted to confirm and expand our findings. Peak oxygen consumption (VO 2 ) assessed by cardiopulmonary exercise testing (CPX) (4) is a measure of exercise capacity in patients with HF and an independent predictor of mortality in both HF with reduced ejection fraction and HFpEF.
HFpEF is a multifactorial disease in which comorbidities such as obesity and diabetes are highly prevalent and likely involved in its pathophysiology (3, (5) (6) (7) (8) .
Obesity contributes to exercise intolerance, independent of abnormalities in cardiac function (9) .
Obesity results from a sustained positive caloric balance, therefore caloric restriction is recommended (10) . Caloric restriction leading to 7 kg of weight loss was associated with a þ1.3 ml $ kg À1 $ min À1 improvement in peak VO 2 in patients with HFpEF, without changes in cardiac function (11) . Preclinical studies, however, suggest a direct effect of dietary components, namely, saturated fat and sugars, on diastolic function, which appears to be at least in part independent of weight gain (12, 13) . These changes are also partially reversible with a low-saturated fat and low-sugar diet, thus offering a promise for intervention (12) . Conversely, unsaturated fatty acids (UFAs) exert beneficial effects, potentially by reducing the synthesis of proinflammatory cytokines (14) (15) (16) (17) (18) (19) . The effects of a UFA-enriched diet on cardiac diastolic function and on body composition are largely unknown, especially in patients with HFpEF.
In clinical studies, the consumption and/or supplementation of foods rich in UFAs such as monounsaturated fatty acids (MUFAs) and polyunsaturated fatty acids (PUFAs), found in high proportions in olive oil and nuts, but also in canola oil and avocado in non-Mediterranean countries, have been associated with lower major cardiovascular (CV) event and overall mortality rates in subjects at high CV risk, independent of the overall dietary caloric intake or body weight (20, 21) . Specific dietary supplement has also been associated with reduced mortality in HF, suggesting a major impact of nutrition in HF (22) . 
Carbone et al.
Fat American Heart Association guidelines for exercise testing (27) . CPX was performed using a metabolic cart interfaced with a treadmill and a conservative incremental ramping protocol whereby speed and grade were increased by about 0.6 estimated METs every 60 s, as previously described (28) .
The following parameters were measured and calculated: peak VO 2 , minute ventilation, carbon dioxide production, and total exercise time according to standard procedures (27) . Peak diet; TD.150507, Envigo); or 4) a diet low in saturated fat (6.5%) and sugars (0%) and high in UFAs (36.7%) (high-fat UFA diet; TD.160017, Envigo) ( Table 1 ). An additional group received a high-sugar (30%), lowsaturated fat (6.5%) diet (high-sugar diet; TD.160017, Envigo) (Supplemental Table 1 ).
We measured food intake daily, body weight weekly, and cardiac function every 4 weeks using 
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RESULTS
CLINICAL CHARACTERISTICS. Major demographics and characteristics are summarized in Table 2 .
Fourteen patients (61%) were female, 13 (57%)
African American and the remaining Caucasian, and the median age was 53 years (IQR: 48 to 57 years). Values are median (interquartile range) or n (%).
BMI ¼ body mass index; DT ¼ deceleration time; NT-proBNP ¼ N-terminal pro-brain natriuretic peptide. Values are % of total calories.
SFA ¼ saturated fatty acid; UFA ¼ unsaturated fatty acid.
J A C C : B A S I C T O T R A N S L A T I O N A L S C I E N C E V O L . 2 , N O . 5 , 2 0 1 7
O C T O B E R
2 0 1 7 : 5 1 3 -2 5
Fat and Sugar Consumption in HFpEF
Median daily sodium consumption was 3,252 mg Unsaturated fat (UFA) consumption (cumulative MUFA and PUFA) (G, H) and saturated fat (SFA) consumption presented a significant positive correlation with peak VO 2 (I, J).
Continued on the next page
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Fat and Sugar Consumption in HFpEF A weight-loss intervention through caloric restriction improved CRF in obese patients with HFpEF (11).
Here we identified putative mechanisms through which diet can adversely affect CRF. On the basis of the knowledge that obesity, particularly the amount and quality of FM and FFM (9, 11, 38) , and diastolic Moreover, advocating for a low-fat diet may increase the consumption of sugars as substitutes for fat.
The data presented herein showed indeed that sugar consumption is linked to impaired CRF in patients with HFpEF, and the experimental data in mice confirm the toxic effects of a high-sugar diet.
In preclinical studies, a Western-like diet induced cardiac dysfunction, mainly diastolic, which was reversed by switching back to a "healthy" diet (12), and another study in rats showed beneficial effects of oleic acid-enriched canola oil on cardiac function (41) . These data highlight the ability of diet to modulate cardiac function in experimental animal settings, showing that the quality of nutrients rather than calories affects cardiac function, with a high-UFA, low-sugar content opposing the detrimental effects of saturated fat and sugars.
A diet rich in UFAs may also play a protective role on body composition by increasing the amount of FFM (42,43) but also improving FFM quality and These findings may also not be replicable in a normal-weight population with HFpEF.
Additionally, the 24-h dietary recall, although validated in a number of studies, has its own limitations (26) . In this study, a single trained nutritionist performed all assessments following a standardized
protocol, yet the 24-h recall only allows the collection of a snapshot of subjects' dietary patterns and is a memory-based, indirect measure of dietary intake.
Although bioelectric impedance analysis is not the gold-standard technique for body composition assessment, it has been validated in a number of studies against gold-standard techniques, and we have recently shown a highly significant correlation with dual-energy x-ray absorptiometric parameters in HFpEF (9) . Finally, the small sample size of the study should be considered, as it may have negatively affected the power of other analyses.
In the preclinical study, we included only male mice. The improved cardiac diastolic function in mice fed a UFA-enriched and low-sugar diet does not necessarily translate to improved exercise capacity in patients with HFpEF. Finally, an assessment of body composition in mice fed with different diets is lacking.
CONCLUSIONS
In the present study we found an association be- Moreover, the related molecular mechanisms involved in these potential beneficial effects require further investigation.
